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Abstract 
Water is a crucial natural resource which is needed by all living beings. However, water is one of the 
aspects that oftentimes become a problem in the mining industry. One of the main studies of this 
research is in the mining area in Batupangah specifically in the Araren Pit. The site is located on a 
mountain area with igneous rocks that have undergone fractures as its constituent rock. Those 
fractures are what cause the groundwater to enter the pit very speedily and enormously. Therefore, 
this study focuses on two things which to find out the growing aquifer characteristics in Araren Pit in 
the form of pumping test and slug test data to obtain hydraulic conductivity and transmissivity value; 
and the appropriate number of pumps and pump specifications based on the duration of existing sump 
storage capacity. Based on testing of pumping test and slug test, it can be concluded the characteristic 
of aquifer in Pit Araren in the form of fracture aquifer with hydraulic conductivity value 0.09 to 2.38 
m/day in the form of volcanic rocks that have experienced fractures and transmissivity value 1.47 to 
85.49 m2/day which shows that the aquifer's ability to deliver the water from medium to excellent. 
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1. INTRODUCTION
Groundwater is water found below the ground level in the zone of saturation. This zone of 
saturation is a layer of soil or rocks that has rooms or cracks inside, because the rooms are 
interconnected, the water inside is able to move and flow. One of the main studies of this 
research is in the mining area in Batupangah specifically in the Araren Pit. 
The site is located on a mountain area with igneous rocks that have undergone fractures as its 
constituent rock. Those fractures are what cause the groundwater to enter the pit very speedily and 
enormously.  
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Thus, a specific study is needed in order to find out from the fractured aquifer characteristic values 
in the form of hydraulic conductivity and transmissivity by slug test and pumping test. 
Figure 1. Research Location Map. The research location lies between 1250 03’ 0” – 1250 07’40” East 
Longitude and 10 32’40” – 10 38’ 13” North Latitude. 
2. LITERATURE REVIEW
2.1 Slug Test 
The slug test is a fast and inexpensive technique for the determination of this fundamental 
value. This method involves the instantaneous injection or withdrawal of a volume beneath the 
groundwater surface into a well. The volume can be water or a solid. The hydraulic conductivity in 
the immediate vicinity of the well can then be obtained by analyzing the change of water levels over 
time. 
Bouwer (1989) observed that the water table boundary in an unconfined aquifer has little 
effect on slug test results unless the top of the well screen is positioned close to the boundary. 
Therefore, in many instances, we may apply the Hvorslev solution for confined aquifers to 
approximate unconfined conditions. The basic Hvorslev (1951) equation, if the length of the 
piezometer is more than 8 times the radius of the well screen (Le/rw >8), is the following: 
where rc is the radius of the well casing (m), Le is the length of the well screen (m), rw is the 
radius of the well screen (m), t0 (s) is the basic time lag and the time value (t) is derived from a plot of 
field data. Generally, t37 (s) is used, which is the time when the water level rises or falls to 37% of the 
initial hydraulic head H0 (m), the maximum difference respect the static level.  
2.2 Pumping Test 
Pump test involved three stages which are the step drawdown test, constant debit test, and 
recovery test. It uses the Thiem solution in finding out the hydraulic conductivity and transmissivity 
value. 
𝐾𝐾 = 0,732 Q
𝐻𝐻2 𝑥𝑥 ℎ2 𝑙𝑙𝑙𝑙𝑙𝑙 𝑅𝑅𝑟𝑟  ;  T= K . H 
K = hydraulic conductivity (m/day) 
Q = pump discharge (m3/s)  
H = The thickness of the unconfined groundwater aquifer (m)  
h = the height from the from the surface of the waterproof layer to the surface of the water being 
pumped (m)  
R = radius of circular section of aquifer (m)  
r = radius of the pump well (m) 
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• Hydraulic Conductivity
Permeability is the ease with which water can flow in a soil mass or a rock. The coefficient of
permeability (K) is equal to the discharge (m3/s) per unit area (m2) of soil mass under unit hydraulic 
gradient. Because the discharge per unit area equals to the velocity, the coefficient of permeability has 
the dimension of the velocity [L/T]. It is usually expressed as cm/s, m/s, m/day, etc.  
Figure 2. Hydraulic conductivity of selected consolidated and unconsolidated geologic 
materials (from Heath 1983). 
• Transmissivity
Transmissivity (T) is the discharge rate at which water is transmitted through a unit width of
an aquifer under a unit hydraulic gradient. 
Table 3. Standards for hydraulic conductivity (Bouwer, 1978) 
Figure 6. Standards for hydraulic conductivity (Bouwer, 1978) 
3. METHODOLOGY
The research method that is used for this research is case study and simulation with its 
research data in the form of primary and secondary data, which is the input parameter to find out the 
characteristic of the aquifer in Araren Pit. Meanwhile, the framework of this research is as follows: 
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Figure 3. Research Framework 
4. RESULT AND DISCUSSION
Based on the slug test and pumping test, it can be concluded that the characteristics of the 
aquifer in the Araren Pit is in the form of unconfined aquifer with the hydraulic conductivity value 
0.09 to 2.38 m/s in the form of volcanic rocks that has undergone fractures and the transmissivity 
value 1.48 to 85.49 m2/s that shows that the aquifer capability value to continue the water from the 
low to intermediate withdrawal of local water supply. This value shows that the type of aquifer in 
Araren Pit is an unconfined aquifer. 
Table 1. Hydraulic Conductivity and Transmissivity Value 
5. CONCLUSION
The conductivity value from the hydraulic 0.09 to 2.38 m/s in the form of volcanic rocks that 
has undergone fractures. The value of the transmissivity is 1.48 to 85.48 m2/s which shows that the 
Type of Aquifer Test Well K (m/day) T (m2/day) 
Slug Test 
PW 1.70 71.63 
OBS-N 0.09 3.96 
OBS-W 0.30 1.48 
Pumping Test Metode Thiem 
Step Drawdown Test Q1= 
0,00563 m3/s 
PW 0.71 24.97 
OBS-N 2.55 85.49 
OBS-W 2.26 76.78 
Step Drawdown Test Q2= 
0,01024 m3/s 
PW 0.23 7.99 
OBS-N 1.64 55.15 
OBS-W 1.40 47.61 
Constant Rate Test 
PW 0.42 14.70 
OBS-N 2.38 79.91 
OBS-W 0.98 33.35 
Recovery Test 
PW 0.69 24.21 
OBS-N 1.64 54.99 
OBS-W 1.68 57.10 
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aquifer capability value to continue the water from the low to intermediate withdrawal of local water 
supply. 
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